In contrast with a growing literature on the drivers of aggregate volatility in developing countries, its consequences in terms of individual incomes have received less attention. This paper looks at the impact of cyclical output fluctuations and extreme output events (crises) on unemployment, poverty, and inequality. The authors find robust evidence that aggregate volatility has a regressive, asymmetric, and non linear impact, as This paper-a product of the Chief Economist Office, Latin America and the Caribbean Region-is part of a larger effort in the region to understand the mechanisms that may help mitigate the impact of external shocks. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The author may be contacted at ccalderon@worldbank.org. reflected in the strong influence of extreme output drops. The findings show that, in addition to the mitigating role of personal wealth, public expenditure and labor protection exert a similar benign effect. These findings are in line with the income substitutions view of social safety nets, and cast a new light on the value of social programs and labor market regulation in crisis prone developing countries.
I.

Introduction
Perhaps the most distinctive characteristic of developing economies is their macroeconomic volatility. Output growth, exchange rates or current account balances tend to exhibit large and, in many cases, sudden variations, with deleterious and persistent impacts on social welfare. This volatility has been historically attributed to various country-specific factors that range from an excessive dependence on a few goods and services or a narrow tax base, to poor institutional quality and economic policies and, more recently, to a greater exposure to external shocks to commodity prices or global liquidity and risk aversion. Whatever is its source, a precise understanding of the welfare consequences of macroeconomic volatility needs to go beyond the characterization of aggregate fluctuations.
With the aid of an epidemiological analogy, we can usefully distinguish between three degrees of vulnerability to macroeconomic shocks: (i) the exposure to the pathogen agent (namely, the size and frequency of the shocks); 3 (ii) the propensity to catch a disease after being exposed (namely, the aggregate sensitivity to the shock as measured, for example, by the output response); and (iii) the resilience of the human body (namely, the consequences of aggregate volatility on individual incomes as captured, for example, by the effect of a sharp output drop on unemployment, school enrollment, poverty and inequality). Ultimately, much in the same way as the effect of a virus on the individual's health reflects the combination of these three degrees, poverty ratios will depend on exposure (e.g., sharp changes in terms of trade), propensity (larger in open economies with rigid prices and limited access to international capital) and resilience (or lack thereof, as in the absence of a social safety net).
The first two degrees have tended to dominate the debate on systemic vulnerability at the expense of the third. In contrast with a vast literature on the drivers of aggregate volatility in 2 The new perspective, partially triggered by emerging market crises in the 1990s, has been stressed, among many others, by Calvo (1988) and, more recently, Cole and Kehoe (1996) . See also Hausmann and Velasco (2004) for a survey, and Gonzalez Rozada and Levy Yeyati (forthcoming) for empirical evidence. 3 A pathogen is a disease-causing microorganism or related substance (e.g., a virus) or, more generally, a risk factor or a source of disease. developing countries, 4 the impact of the latter in terms of individual incomes has received little attention. The goal of this paper is precisely to characterize this impact and to examine potentially mitigating policies. More specifically, we assess the effects of aggregate volatility and extreme output fluctuations on key microeconomic dimensions such as inequality, poverty, labor income and school enrollment, and investigate the channels and mitigating factors underlying these effects.
While the literature have examined the (bi-directional) link between growth and poverty, 5 the conventional view that recessions have deleterious effects in terms of social exclusion and human capital losses, particularly persistent and regressive in less developed countries, has received relatively little attention. A few empirical studies on the subject are worth noting.
Breen and Garcia-Peñalosa (2005) show that output volatility and income inequality (as captured by the Gini coefficient and the income share of the top quintile) are positively correlated across countries. Evidence on a positive correlation between output volatility and inequality is also reported by Gavin and Hausmann (1998) and Laursen and Mahajan (2004) : in the latter, inflation, financial depth, and government social security expenditures are considered as the suggested channels; in the former, it is the lack of safety nets, that forces low-income children drop out of school in bad times not to return in good times, thereby perpetuating income inequality. While these pieces are often either too fragmentary, based on a limited country sample or subject to methodologically shortcomings -and have therefore failed to make a convincing case in one 4 The literature on output volatility is too vast to summarize here. On the incidence of terms of trade shocks, see Easterly et al. (1997 ), Fernández Arias et al. (2001 , Barro and Sala-i-Martín (2004) , Loayza et al. (2005) and Arora and Vamvakidis (2005) . On the role of openness on output volatility, see Easterly et al. (2000) , Kose et al. (2003) , Bekaert et al. (2004) and Cavallo (2005) . On the mitigating role of exchange rate flexibility, see Broda (2004) , and Edwards and Levy Yeyati (2005) and Ramcharan (2007) . Raddatz (2007) provides an encompassing analysis. Of particular interest for our purposes is a recent line of research that looks into the effects of extreme output drops (see, e.g., Becker and Mauro, 2006) . 5 See. i.a., Kraay (2006) and López and Serven (2007) for the impact of poverty on growth, and the latter for the feedback of poverty and inequality on growth. 6 Checchi and Garcia-Peñalosa (2004) also explore the effect of output volatility and economic inequality through the channel of human capital. 7 The same asymmetry is found by De Janvry and Sadoulet (2000) for a panel of 12 Latin American countries between 1970 and 1994. way or the other-López (forthcoming), in a more systematic study, also reports evidence on a positive volatility-inequality link.
Micro studies on the distributive consequences of financial crises largely point in the same direction. Baldacci, de Mello and Inchauste (2002) argue that financial crises are associated with an increase in poverty and, in some cases, income inequality, whereas Corbacho, García-Escribano and Inchauste (2007) find that higher unemployment is a significant source of income vulnerability during a crisis -and, accordingly, they find that households where heads hold more stable public sector jobs are less affected-, and McKenzie (2004) shows that the main distributive impact of a crisis is through a large fall in real wages across the economy owing to weak labor demand. In turn, Halac and Schmukler (2004) document that large (presumably higher-income) depositors were the first to run in the midst of the 2001 Argentina crisis, shifting the burden of the deposit reprogramming and forceful currency conversion disproportionately on smaller (presumably lower-income) savers.
Finally, Duncan, Beegle, Frankenberg, Sikokid, Strausse and Teruel (2004) find a permanent drop in school enrollment during a crisis, as more members of a household need to enter the labor force to make up for the declining income of wage earners.
To complement this literature, in this paper we revisit many of these related aspects -and some new ones-from a comprehensive perspective. We use panel regressions to examine empirically the link between aggregate volatility and extreme output fluctuations (including but not limited to financial crises), on the one hand, and income distribution, labor income, poverty and school enrollment, on the other. Additionally, we evaluate potential mitigating factors such as public spending (as a proxy social safety nest) and labor protection. We find that:
 The adverse effect of an economic contraction is not fully undone during the recovery phase. As a result, output volatility is indeed associated with greater inequality, both measured as the GINI coefficient and as the relative income response across income quintiles.
 The volatility-inequality link is non linear and asymmetric: extreme output contractions (but not extreme output expansions) are correlated with inequality beyond what can be explained by standard output volatility measures.
 The adverse effects of volatility and sharp economic contractions are mitigated by initial per capita income (low-income countries are affected the most by macroeconomic volatility) and public expenditure.
 The same pattern (adverse effect of volatility and economic contractions, mitigating influence of public spending) is found for education (school enrollment) and poverty (poverty gap and poverty headcount).
 Labor markets play a key role in the transmission of aggregate volatility to inequality and poverty: labor regulation that increases firing costs attenuates the link, minimum wages amplify it, and the labor-to-capital compensation ratio declines with volatility and output drops.
The plan of the paper is as follows. In section II, we characterize aggregate volatility in terms of measurable variables, and illustrate their incidence across income and development levels.
In section III, we estimate the impact of output volatility on inequality and poverty, stressing its non-linear and asymmetric effects: the fact that extreme output contractions (unlike extreme output booms) exert a more than proportional impact. Section IV studies the role of mitigating factors (per capita income, fiscal spending and labor protection) and documents the effect of volatility on school enrollment. Finally, section V summarizes the findings of the paper, and concludes.
II. The starting point: Aggregate volatility
The first step in our explorations is the characterization of aggregate volatility. For this, we deviate from the standard growth literature only slightly. We use three measures for output volatility: the standard deviation of log per capita output, of Baxter and King's band-pass filtered log output, and of output detrended by a quadratic trend. In addition to the cyclical variability of output, we use two measures of extreme output events, namely, sharp output drops that go the beyond the order of cyclical contractions, and that are typically associated with economic crises: a 5% cumulative decline in output relative to its level prior to the decline, and a Current Depth of Recession (CDR) variable that measures the difference between the current GDP and the last local GDP maximum.
For reasons that are discussed in the next section, our prior is that aggregate volatility has asymmetric, non linear effects: a sharp contraction exerts a more than proportional influence on employment, poverty and inequality -that a sharp expansion does not undo completely.
In order to identify these nonlinearities and asymmetries, good precise measures of aggregate volatility are critical. We focus on the post-Bretton Woods era .
a. First glance
Figures 1 characterizes aggregate volatility for different income (high, middle, low) and development (industrial, non-industrial) categories.
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As can be seen, output volatility in developing countries (as measured by the standard deviation of real growth rate over the period almost triples that for the developed group. Similarly, high-income countries enjoy greater stability than low-and middle-income economies, even after excluding small countries which are likely less diversified and more sensitive to external real shocks.
The same picture is obtained when we look at extreme output events, measured in this case as a 5% cumulative decline in output relative to its level prior to the decline. Again, the propensity to suffer sharp output contractions in non-industrial economies is many times larger than in the industrial world, suggesting that the greater output volatility may reflect the incidence of these extreme downturns.
III. The ultimate toll: From aggregate volatility to income distribution
A critical -and often overlooked-degree of vulnerability concerns the capacity of countries in general, and developing ones in particular, to forestall the negative welfare consequences of the adverse swings in economic activity documented in Figure 1 . and public expenditure (current government expenditure over GDP) to proxy for social programs, which we expect to be negatively associated with poverty and inequality. All of them, when significant, display the expected sign.
In addition, the last two columns of the table replicate the specifications in columns 3 and 4
for the subsample of developing countries. The association, if anything, is stronger, dispelling doubts that the result may be driven by differences between developed and developing economies -and hinting at the degree of development as a factor influencing behind the volatility-inequality result.
Alternative measures of output volatility (using Baxter and King's band-pass filter, or a quadratic trend) confirm these findings (Table 2) . Similarly, the findings are not specific to the GINI coefficient: replicating the exercise for the share of the income of the average household in each quintiles of the income distribution over total income tells a consistent story: volatility increases the income share of the upper quintiles at the expense of the lower ones ( Table 3 ; column 4 of Table 1 is reproduced for ease of comparison). Moreover, the effect is monotonic, increasing with each subsequent quintile. Figure 2 illustrates the economic importance of these findings: based on the estimates reported in Table 3 , a doubling in aggregate volatility leads to an 2.7% increase in the Gini coefficient, a 2.4% decline (1.1% increase) in the income share of the poorest (richest) quintile.
b. Distributive hysteresis and the persistent effect of recessions
The previous findings document the negative link between aggregate volatility, on the one hand, and inequality, on the other, but are silent about two aspects that are critical to growth of (trade weighted) external demand and the volatility of fluctuations in real foreign interest rates. Results using the alternative methodologies are available on request.
characterize the welfare consequences of aggregate fluctuations: (i) non-linearities (in particular, the distinction between standard cyclical volatility and presumably more damaging extreme output events), and (ii) asymmetries (the fact that the losses due to sharp recessions are not perfectly recouped during the ensuing expansion, a pattern that would explain the association between volatility and inequality over the long run).
As in the previous section, to explore the incidence of extreme negative output events, we use two alternative definition of an output event: output drops (defined as recessions with a cumulative output loss in excess of 5%) and current depth of recession (CDR, defined as recessions with a maximum output decline in excess of 3%) where the decline is computed in both cases relative to the GDP at the beginning of the recession. In the regressions, the negative output event dummy takes a value of one if the event takes place (or starts) within the current 5-year period. In addition, we control for positive output events using the mirror image of the output drop and depth of recession dummies, denoted accordingly as output jumps and current depth of boom.
The results, reported in Table 4 , are encouraging. Once extreme events are controlled for, the coefficients for volatility decline substantially but still exerts a significant influence; by contrast, extreme output expansions do not appear to play any significant role beyond what is already captured by the output volatility variable. This indicates that the greater propensity to suffer extreme contractions characteristic of developing economies adds to the deleterious effect of regular business cycles on inequality. Moreover, the results suggest that extreme events do not exert e symmetric influence: the increase in inequality after a drop is not reverted during the subsequent boom. Figure 3 illustrates the economic size of the effect:
Based on the estimates in column 3 of Table 4 , we find that an output drop raises the Gini coefficient a sizeable 5%, compared with a meager (and not statistically significant) 0.9% as a result of a jump.
IV. Mitigating factors
There a number of ways in which countries can mitigate the micro impact of macro volatility. Individually, agents could insure against such events by saving in good times (both domestically and abroad) or purchasing insurance against easily verifiable catastrophic events. Collectively, the government can (and often does) offer social safety nets that alleviate the income effects of uninsured negative shocks. For example, the impact of a sharp economic contraction could be softened by the holding of real assets, or by the countercyclical public expenditure in social assistance to low income households with no savings. If so, it would follow that the income effect of an output drop would tend to be milder in countries with larger public expenditure or greater access to (and use of) saving instruments.
More generally, a tenet of standard economics is the fact that savings help smooth out output fluctuations, so that output volatility should not (fully) translate into consumption volatility. However, it is well known that savings among low-and middle-income households tend to be, at best, limited -and that access to finance in times of trouble is virtually inexistent. Moreover, significant output drops typically involve not simply wage cuts but very often a sharp increase in unemployment. Finally, there is a large share of the population out of the labor force (most notably, the aged) that obtain their current income from social security benefits, pensions and social programs publicly imperfectly indexed income that may be easily diluted in the context of an inflationary crisis. For all these reasons, the consequences of output volatility on income distribution could in principle be alleviated by savings (which, in turn, would depend on the household's income that determines its savings ratio). On the other hand, for low-income households with no savings, income volatility could be smoothed out by non-labor income such as unemployment insurance, social safety nets or social security outlays.
Does the level of per capital income reduce the adverse consequences of aggregate volatility on income distribution? Does the presence of social safety nets mitigate the effect of output fluctuations on the lower quintiles? We examine each of these questions in Table 5 .
We first look at per capita income, more precisely at the interaction of initial income with our volatility proxy (column 1). The results strongly suggest that income matters for resilience: the poorer the country, the more harmful volatility is in terms of income distribution, particularly for the lower quintile. We turn next to the role of social expenditure, proxied by public sector current expenditure over GDP (column 2). The results consistently support our priors: public expenditure appears to have a progressive effect on income distribution.
Per capita income and public expenditure tend to be highly correlated. Moreover, to the extent that per capital income may be simply the reflection of economic development that usually entails a larger public sector, the findings may lead to the rather unsurprising -and policy-irrelevant-corollary that the richer the country, the better equipped it is to cope with aggregate volatility. Column 3 dispels these doubts: when put together, both income and public spending retain their explanatory power (if anything, the coefficients increase slightly).
Moreover, the same applies to income shares (columns 4 to 8) where both interactions are in almost all cases significant and consistent with our priors. In particular, the results indicate that policy aspects (such as social spending) do have a bearing on the ultimate effect of aggregate volatility beyond the country's level of economic development, shifting the burden of aggregate volatility toward the upper income levels. 11 Figure 4 illustrates the economic importance of these findings, both for the Gini coefficient and the income shares.
As already noted, volatility may not be the appropriate metric to measure the effects documented in the previous tables. More precisely, much in the same way as booms and busts tend to have asymmetric and non-linear effects on employment and income -with the consequences of large protracted recessions are likely to be proportionally more important and persistent than traditional business cycle fluctuations-in principle one could expect the same pattern from the mitigating factor.
Indeed, as shown in Table 6 , output drops elicit an additional negative effect on inequality.
Moreover, whereas public spending buffers both the effect from volatility and from extreme output events, this effect is larger and more consistently significant for the latter. Figure 5 illustrate the economic importance of these effects: for example, the lower quintile may see the impact of a crisis on its income share go from a 5% loss (in the context of low public spending, defined as the 25 th percentile value of public spending in our sample) to a 5% gain (high public spending, (defined as the 75 th percentile value). These findings are in line with the conventional view that social safety nets are most needed in economic crisis, where the low-income strata are hit by high unemployment and low real wages. It is this labor market channel that we explore in more detail next.
a. Another look at income distribution: labor markets in volatile environments
Labor income is possibly the main candidate to explain the previous findings, and a key channel to account for the volatility-distribution link. Unemployment is typically the single most important explanatory factor of the deterioration of income distribution after extreme output contractions. Moreover, it is well known that unemployment increases and wages decrease during recessions, and that long spells of unemployment may entail permanent losses of human capital, downgrading qualified workers to unskilled jobs and ultimately excluding them from labor markets.
In this light, one would expect that labor safety nets that mitigate the effect of sharp economic downturns on unemployment -at the expense of lower employment rates in good times-should also mitigate their effect on equity. Conversely, factors that inhibit price adjustment at the expense of quantity adjustment should have a detrimental influence on equity in the event of a negative shock. The underlying rationale is simple: in the event of an economic recession, a wage cut distributes the burden of adjustment among workers more evenly than a payroll cut. Policies that deter layoffs (e.g., by increasing firing costs) should then improve income distribution; policies that foster layoffs (e.g., minimum wages that limit wage cuts) should worsen it.
With this in mind, we test the incidence of two key characteristics of the labor market on the distributive impact of output fluctuations, namely, minimum wages (specifically, the ratio of minimum wages to manufacturing labor costs), and firing deterrents, which we measure in two ways: difficulty of firing (the difficulty and expense of firing a redundant worker) 12 and firing costs (the cost of a redundant worker, expressed in weeks of wages). The first one, by reducing the margin for wage adjustment, should increase the sensitivity of unemployment to aggregate volatility; the other two should have exactly the opposite effect, reducing unemployment in bad times at the expense of employment in good times.
The results, reported in Table 7 , are perfectly consistent with our priors. Whereas minimum wages amplify the consequences of a contraction, the other two variables tend to attenuate its impact. Moreover, as Figure 6 shows, these effects are economically important. Thus, labor market protection aimed at reducing the cyclical labor turnover, while it certainly may introduce other inefficiencies, does insure the worker against aggregate fluctuations.
These findings confirm the relevance of the labor channel to explain the volatilitydistribution link, and suggest an alternative way to approach the distributive effects of aggregate volatility: if economic contractions are associated with a combination of increased unemployment and lower real wages, we should observe a concomitant decline in the ratio of labor to non-labor income.
The question of the distribution of the burden of an economic downturn was a popular policy issue in developing countries all through the 1990s -the presumption being that lowmiddle income households with little savings (if any) in unsophisticated financial or illiquid durables goods were ill-prepared to withstand the wealth effect of the typical devaluation and inflation that accompanied the crises. A different but no less relevant question concerned the distribution of the post-crisis recovery effort across different income levels.
Edwards (1989) addressed this question empirically by studying the impact of a number of balance of payment crisis events on the participation of labor income in total output, and found no evidence supporting the conventional view that labor tended to bear a 12 The index combines 8 components: (i) whether redundancy is disallowed as a basis for terminating workers; (ii) whether the employer needs to notify a third party (such as a government agency) to terminate 1 redundant worker; (iii) whether the employer needs to notify a third party to terminate a group of 25 redundant workers; (iv) whether the employer needs approval from a third party to terminate 1 redundant worker; (v) whether the employer needs approval from a third party to terminate a group of 25 redundant workers; (vi) whether the law requires the employer to consider reassignment or retraining options before redundancy termination; (vii) whether priority rules apply for redundancies; and (viii) whether priority rules apply for reemployment.
disproportionate share of the burden. On the other hand, while less directly related to sharp economic downturns, recent work by Levy Yeyati and Sturzenegger (2007) document the association between an undervalued local currency -typical of a post-crisis scenario-and a lower labor to capital compensation ratio.
The question is naturally linked to our exploration: to the extent that the share of labor to non-labor income is negatively correlated with total income (a logical implication of the lower endowments and saving propensity of the poor), one would expect that a decline in the ratio of labor to capital income in countries that have gone through volatile periods and deep recessions would translate in a deterioration of the distribution of income.
This is precisely what we examine in Table 8 where the ratio of capital to labor compensation is regressed following our baseline specification, and controlling for output volatility, extreme output events, and their interactions with public expenditure and labor market rigidities. In line with our previous findings, the ratio increases with volatility and (more strongly) with output events, and the effect is partially muted by public spending and difficulty of firing.
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In sum, the response of labor income appears to be a decisive (if not the main) factor in explaining the adverse distributive effects of aggregate volatility.
b. Education
In a recent paper, Thomas et al. (2004) find that, during the 1998 Indonesian crisis, household spending on education, as well as school enrollment, declined more for poorer households. While we cannot replicate these tests for a broader set of countries (due to lack of data on spending and enrollment per household income level), we can document the broader negative effect of economic contractions on education, as Table 9 clearly shows.
Moreover, again, we find that public spending plays a compensating role, much in the same way as an implicit subsidy to investment in education. values in our sample) halves the negative effect of volatility on school enrollment (from -10% to -5%), and dramatically reverts the impact of extreme output events.
c. Poverty
The evidence that income shares tend to move in a regressive way as volatility increases does not, per se, imply that low income households are worse off in absolute terms in volatile economies. More precisely: Is the evidence reported above the reflection of a situation in which the rich gains at the expense of the poor in a zero (or negative) sum game, or is it the case that rich people can profit from a volatile but growing environment, at no cost in terms of the income of the lower quintiles? In other words, do the effects of income distribution reported above translate into a deterioration of the poverty indicators? where the negative effect of volatility is alleviated by public expenditure. Once again, extreme adverse output events place an additional burden on poverty, beyond the effect of cyclical fluctuations, confirming the importance of non-linear effects. The effects, as Table 9 shows, are economically important, particularly in the face of extreme output declines, when public spending may sharply what would otherwise be a dramatic increase in poverty).
Overall, these results complete a remarkably consistent picture of the undesired welfare effects of aggregate volatility, and the benign influence of safety nets.
14 Poverty gap ratio is the mean distance separating the population from the poverty line of PPP-adjusted $1 per day (with the non-poor being given a distance of zero), expressed as a percentage of the poverty line. The poverty headcount index is the share of the population with income below the poverty line. All these formulas are calculated based on data on individual income. If household-level data are used, the formulas are adjusted by the household size times sampling expansion factor for every household i.
V.
Taking stock
Developing countries are often (and correctly) characterized by their relatively larger aggregate volatility. This concept, however, conflates at least three different degrees of vulnerability that contribute to the ultimate effect of volatility on individual incomes: the exposure to shocks, the aggregate economy response to the shock, and the resilience of individuals within the economy in the face of aggregate fluctuations, which ultimately determines the toll imposed by the aggregate malaise on the individuals' well-being. The vulnerability of developing countries to external shocks compounds the effects of these three degrees, a distinction that is crucial from the perspective of policy design.
In this paper, we documented the third degree of vulnerability that goes from aggregate volatility to income distribution: we showed that volatility and, particularly, adverse extreme output events (e.g., macroeconomic crises) have negative and persistent effects on equity and poverty, as well as a discouraging effect on school enrollment. More importantly, we showed that these undesired consequences of volatility and negative income shocks vary substantially as a function of country characteristics: specifically, factors such as per capita income, public spending, or labor protection tend to attenuate the individual cost of business cycles and sharp recessions.
These findings offer a number of important policy implications. On the one hand, the fact that the first two mitigating factors (per capita income and public spending) tend to be correlated with economic development a priori indicates that the welfare effects of aggregate volatility -and, as a result, the benefits of policies or instruments aimed at reducing macroeconomic fluctuations-are more pronounced in developing countries. On the other hand, the benign effect of labor protection (as opposed to income protection such as minimum wages), combined with relative decline in labor compensation associated with aggregate volatility, highlights the insurance benefits of labor regulations, an aspect often downplayed relative to their efficiency costs. Third, on a more speculative basis, it hints at an alternative explanatory channel for the connection between output volatility and output Table 9 . GMM-IV System Estimator (Arellano and Bover, 1995; Blundell and Bond, 1998) GMM-IV System Estimator (Arellano and Bover, 1995; Blundell and Bond, 1998) GMM-IV System Estimator (Arellano and Bover, 1995; Blundell and Bond, 1998) 29 Table 6 Volatility and income distribution: Nonlinear effect of output fluctuations Dependent Variable: Gini Coefficient and Income Shares of Income Distribution Quintiles, end-of-period, in logs Estimation Method: GMM-IV System Estimator (Arellano and Bover, 1995; Blundell and Bond, 1998) GMM-IV System Estimator (Arellano and Bover, 1995; Blundell and Bond, 1998) GMM-IV System Estimator (Arellano and Bover, 1995; Blundell and Bond, 1998) GMM-IV System Estimator (Arellano and Bover, 1995; Blundell and Bond, 1998) GMM-IV System Estimator (Arellano and Bover, 1995; Blundell and Bond, 1998) Ratio of total secondary enrollment, regardless of age, to the population of the age group that officially corresponds to that level of education.
Figure 7 Human capital response to volatility conditional on public expenditure
Gini coefficient variation conditional on 25th and 75th percentile in distribution of public expenditure Note: Using coefficient estimates in columns [2] and [3] of
Numbers in parenthesis are robust standard errors. Regressions include constant and time dummies. * (**) denotes statistical significance at the 10 (5) percent level. Our regression includes the constant and time dummies (not shown above) and the standard errors are computed using the small sample correction by Windmeijer (2005). Note: LSDV represents the ordinary least squares with dummy variables, GMM(D) represents the GMM-IV difference estimator developed by Arellano and Bond (1991), while GMM(S) denotes the GMM-IV system estimator of Arellano and Bover (1995) and Blundell and Bond (1998). Finally, output volatility is instrumented using either "internal instruments" (Int) --that is, own lags of volatility --or "external instruments" (Ext). External instruments for output volatility are the volatility of terms of trade shocks, volatility of the growth of external demand, and the volatility of fluctuations in real foreign interest rates.
Easterly and Sewadeh (2002) and The World Bank's WDI Inflation CPI inflation rate, in logs. It is computed as log((1+dp )*100), where dp is the inflation rate. This transformation smooths the original variable and gives less weight to hyperinflation episodes.
Author's calculations using data from IFS and the publications of the Central Bank. The method of calculations is based on Beck, Demiguc-Kunt and Levine (1999). Current Government Expenditure Current Government Expenditure as percentage of GDP, average of period, and expressed in logs.
The World Bank's World Development Indicators and IMF's Government Financial Statistics Log of the ratio of exports and imports (in 1995 US$) to GDP (in 1995 US$).
Easterly and Sewadeh (2002) and The World Bank (2003).
Minimum Wages
Ratio of minimum wages to labor cost per worker in manufacturing in current US dollars per year. Data on labor costs per worker are from plant-level surveys covering relatively large firms, mostly in the formal sector of the economy. Figures are converted into US dollars using the average exchange rate for each year.
Rama and Artecona (2002) Difficulty of Firing The difficulty of hiring index measures (i) whether fixed-term contracts are prohibited for permanent tasks; (ii) the maximum cumulative duration of fixedterm contracts; and (iii) the ratio of the minimum wage for a trainee or first-time employee to the average value added per worker. This index takes values between 0 and 100, with higher values indicating higher ridigities.
Doing Business, Various issues
Firing Costs
The firing cost indicator measures the cost of advance notice requirements, severance payments and penalties due when terminating a redundant worker, expressed in weekly wages. If the firing cost adds up to 8 or fewer weeks of salary, a score of 0 is assigned for the purposes of calculating the aggregate ease of doing business ranking. If the cost adds up to more than 8 weeks of salary, the score is the number of weeks.
Doing Business, Various issues
Output Volatility Standard deviation in real output per capita, in logs --as in Fatas and Mihov (2006) . We compute the standard deviation of the cyclical component of output per capita using the following filters: first differences, quadratic trend, and band-pass filter.
Authors' construction using Summers and Heston (1991) and The World Bank's WDI.
Output Drop Dummy that takes the value of 1 when there is cumulative output loss larger than 5% of the pre-drop GDP within the period.
Authors' construction following Becker and Mauro (2006) Current Depth of Recession Dummy that takes the value of 1 whenever there is an output decline in excess of 3% of the pre-drop GDP within the period. 
